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Home Oxygen Therapy Under Medicare

A Primer

JOHN W. SHIGEOKA, MD, and BARRY M. STULTS, MD, Salt Lake City, Utah

Medicare recently implemented a new, strict, and complex home oxygen policy and a new oxygen prescription form.
Unfortunately, the lack of instructions for the form has led to confusion, frustration, and suboptimal treatment. Long-
term oxygen therapy prolongs survival, ameliorates hypoxic organ dysfunction, and improves exercise endurance. Indica-
tions for therapy include hypoxemia caused by cardiopulmonary diseases, hypoxemia that occurs with sleep or exercise,
and hypoxemic organ dysfunction. Patients should be stable and have an arterial blood oxygen tension (Pao,) of 55 mm of
mercury (7.3 kPa) or less or arterial blood oxygen saturation (Sao,) of 88% or less. There should be evidence of hypoxic organ
dysfunction when the (Pao,) is 56 to 59 mm of mercury (7.4 to 7.8 kPa) or the Sa0, is 89%. A medical review by the insurance
carrier is required if oxygen is to be prescribed when hypoxemia is less severe—if the Pao, is 60 mm of mercury (8.0 kPa) or more
or if the Sao, is 90% or more. The instructions for oxygen flow, duration, and equipment must be explicit to ensure adequate
therapy. An oxygen concentrator with a small oxygen cylinder portable system fulfills most needs. Oxygen cylinders may be used
at low flows for patients who require therapy only during sleep or where electrical power is unreliable. A liquid oxygen system
may be prescribed for active patients. Portable equipment should be provided in addition to stationary equipment when patients
have resting hypoxemia. Portable equipment alone is sufficient when there is exercise-related hypoxemia with normal oxygena-
tion at rest. Newly developed oxygen~conserving devices may offer longer ambulatory times and possibly lower operating costs.
When home oxygen therapy is started in the hospital, the Certificate of Medical Necessity should be completed and patients

should be trained to use the equipment before discharge.

(Shigeoka JW, Stults BM: Home oxygen therapy under Medicare—A primer. West J Med 1992 Jan; 156:39-44)

he use of home oxygen therapy has increased dramati-

cally because it is beneficial and the prevalence of lung
disease is high.'-* An estimated 500,000 to 800,000 Ameri-
cans use home oxygen at a cost of between $2 and $3 billion
a year.* Alarmed by these high costs, the Health Care Fi-
nancing Administration (HCFA or Medicare) in 1989
implemented a new policy to eliminate unnecessary and un-
reasonable prescription, simplify administration, and reduce
costs.® This tightly regulated policy has affected services
substantially because Medicare supports about 60% of the
cost of home oxygen therapy.* The policy is complex and
demanding despite the advice of health care professionals
and medical equipment suppliers.®-® Therapy may not be
supported without detailed justifications and may be subopti-
mal without specific instructions. That Medicare has not
provided instructions for completing this form adds to the
complexity and confusion. This primer presents experience
dealing with Medicare-supported home oxygen therapy—
that is, it is an unofficial guide. For practical reasons, we
follow the outline of the HCFA Certificate of Medical Neces-
sity for Home Oxygen Therapy (Figure 1).
Form HCFA-484 (5-90)—Attending Physician's
Certification of Medical Necessity for
Home Oxygen Therapy

Form HCFA-484 (5-90), available from the Medicare car-

rier (the local administrator, often Blue Cross/Blue Shield),
serves as the prescription and justification for therapy (Fig-

ure 1). Enter information about the patient and vendor (sup-
plier) at the top. Identify the form as “Initial” to start
therapy, “Revised” to change therapy, or “Renewed” to con-
tinue therapy. Only a physician or physician’s employee may
complete the remainder. Medicare now forbids vendors from
entering information because of concerns with inappropriate
prescription.

Section 1—Pertinent Diagnoses, International
Classification of Diseases, 9th Revision
(ICD-9-CM), Codes, and Findings
Background

Two controlled, multicenter studies of hypoxemic pa-
tients with chronic obstructive pulmonary disease (COPD)
have established the benefits of long-term, low-flow home
oxygen therapy.'? These include improved survival, im-
proved neuropsychological function, and amelioration of
polycythemia, pulmonary hypertension, and right-sided
heart failure (cor pulmonale).'-* Oxygen therapy given ‘““con-
tinuously” (more than 19 hours a day) halves the annual
mortality of patients with COPD and cor pulmonale,* which
is in excess of 65% over four years,’ and is the only therapy
known to do this. When oxygen is given for 12 to 15 hours a
day, the benefit is reduced' and delayed.? Additional less
convincing benefits include improved exercise endurance,
reduced exercise-related dyspnea, fewer days in hospital, and
the ability to resume gainful employment.'®-'*

Nearly all scientifically evaluated experience has been
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ABBREVIATIONS USED IN TEXT

Cao, = arterial blood oxygen content

COPD = chronic obstructive pulmonary disease

HCFA = Health Care Financing Administration

ICD-9-CM = International Classification of Diseases,
9th revision [Clinical Modification]

Pao, = arterial blood oxygen tension

Sao, = arterial blood oxygen saturation

obtained from patients with COPD who have hypoxemia at
rest. The Health Care Financing Administration also accepts
the treatment of hypoxemia caused by less well-studied con-
ditions and that related to exercise or sleep.

Application

Select the pertinent diagnoses and findings. Cor pulmo-
nale refers to jugular venous distention, liver engorgement,
edema, or electrocardiographic changes of “P pulmonale”
(the P wave exceeds 3 mm in leads II, III, and aVF),
while polycythemia is defined as a hematocrit of 0.57 (57%)
or more. When appropriate, enter the diagnosis and ICD-9-
CM code for “other conditions” such as cystic fibrosis

(277), pneumonia (480-486 by etiology), obstructive sleep
apnea (780.53), kyphoscoliosis (737), pneumoconio-
sis (500-508 by etiology), or pulmonary carcinomatosis
(162.8).

The Health Care Financing Administration excludes oxy-
gen therapy for the following conditions: angina pectoris or
breathlessness without hypoxemia or cor pulmonale, periph-
eral cyanosis due to vascular disease only, and terminal ill-
ness that does not affect the lungs.

Section 2—Dates of Last Examination and Prescription
and Estimated Length of Need

Background

To eliminate unnecessary prescription, the continued
medical need for oxygen therapy must be reviewed periodi-
cally. Cardiopulmonary disease should be stable before start-
ing long-term therapy. Nearly half the Nocturnal Oxygen
Therapy Trial patients who were classified as clinically sta-
ble candidates for home oxygen therapy showed sufficient
improvement to stop oxygen therapy after a month of outpa-
tient observation.'? After an exacerbation of chronic lung
disease, it is reasonable to start home oxygen therapy at
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Figure 1.—Form HCFA-484 (5-90), the Attending Phy-
sician's Certification of Medical Necessity for Home
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the patient, supplier, and type of certification, the form
must be completed by the physician or physician's em-
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discharge, provide optimal medical treatment, and evaluate
the need to continue therapy after one to three months. If
long-term therapy is required, an evaluation every six months
is probably adequate.

Application

Physicians must assure the carrier that they are observing
their patients closely and that the prescription is current. Our
carrier accepts data from the previous month for initial certi-
fications to start therapy, three months for revised certifica-
tions to increase or decrease therapy, and six months for
renewed certifications to continue therapy even when there is
a lifetime need. Our carrier rejects certificates with data that
are more than six months old.

The estimated duration of need selected by the physician
will affect recertification. See the discussion on ‘“‘Recertifi-
cation and Retesting.”

Section 3A—Results of Arterial Blood Gas or
Oxygen Saturation Tests

Background

The recommendations for long-term oxygen therapy are
based on pathophysiologic mechanisms, clinical observa-
tion, and technology. The hemoglobin-oxygen dissociation
curve is a helpful mnemonic (Figure 2).'* Arterial blood
oxygen tensions (Pao,) in the range of 55 to 60 mm of mer-
cury (7.3 to 8.0 kPa) identify the shoulder of the curve that
corresponds to arterial oxygen saturations (Sao,) of 88% to
90% under normal conditions. When the Pao, drops acutely
into this range, it is common to see abnormal neuropsycho-

logical function (impaired short-term memory and judg-
ment), physiologic responses (hyperventilation, tachycardia,
and pulmonary arterial vasoconstriction), and the initiation
of chronic compensatory responses (secondary polycythe-
mia).

Below the shoulder lies the steep part of the dissociation
curve where small decrements in the Pao, produce large
decrements in the Sao, and oxygen content (Ca0,). The risk
for hypoxic organ dysfunction is high when hypoxemia is this
severe. When the Pao, is 55 mm of mercury (7.3 kPa) or less,
or when the Sao, is 88% or less, Medicare supports oxygen
therapy without further justification.

Cor pulmonale may develop with less severe hypoxemia
in some patients either for unknown reasons (‘‘heightened
sensitivity’) or in association with known aggravating condi-
tions, such as anemia or left-sided heart failure. Medicare
supports oxygen therapy when the Pao, is in the range of 56 to
59 mm of mercury (7.4 to 7.8 kPa) or when the Sao,
is 89% if there is hypoxic organ dysfunction such as cor
pulmonale, P pulmonale, polycythemia, or impaired mental
function.

Above the shoulder is the flat part of the dissociation
curve where a large rise in the Pao, causes a small rise in
Sao, and Cao, values. When the Pao, exceeds 70 mm of
mercury (Sao, 94%), there is little gain in oxygen content.
Medicare refuses to support oxygen therapy when the Pao, is
60 mm of mercury (8.0 kPa) or more or when the Sao, is 90%
or more unless the physician provides compelling evidence
that oxygen therapy has clinical benefit.

It should be noted that Medicare liberalized the Sao,

100 I T !
— — e T —
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o 70
'.g 4 Blood Oxygen Content
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Figure 2.—The normal hemoglobin (Hb)-oxygen dissociation curve is given at normal temperature and pH: note the 3 parts of the
curve: the steep part where a small change in arterial oxygen tension (Pao,) causes a large change in saturation (Sao,) and oxygen
content; the flat part where a large change in Pao, causes a small change in saturation and content; and the intervening shoulder.
The crosses at Pao, 55 and 60 mm of mercury (7.3 and 8.0 kPa) identify the zone used by Medicare for supporting oxygen therapy in
the home. In the columns to the right of the curve, note the deleterious effect of anemia on oxygen content.
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criterion after experts argued that the old criterion (Sao, of
85% or less) was too strict.® Clinical (pulse) oximeters mea-
sure the Sao, noninvasively.'* Some experts think, however,
that oximeters are too inaccurate—the typical error range is
4%—to make decisions about long-term therapy.'* For exam-
ple, a Pao, of 54 mm of mercury (7.2 kPa) (Sao, 88%) meets
the criterion, but a reading of 90%—within error—in the
absence of a measured Pao, does not. A susceptibility to
erroneous readings, especially when carboxyhemoglobin is
present, also limits the usefulness of oximetry.'* A conserva-
tive approach is to use the Pao, when deciding to start or stop
oxygen therapy and to use pulse oximetry when monitoring
Sao, during sleep and when temporarily lowering or discon-
tinuing oxygen until the Pao; is tested.’

Substantial hypoxemia (Pao, of 55 mm of mercury or
less; Sao, 88% or less) may develop only during sleep or
exercise in some patients. Experts have recommended oxy-
gen therapy during these activities with the hopes of prevent-
ing cor pulmonale,'*!¢ but the evidence is limited. For
example, the observation that patients with COPD and noc-
turnal oxyhemoglobin desaturation have greater hemody-
namic abnormalities during rest and exercise than do patients
without nocturnal desaturation supports the recommenda-
tion.'” On the other hand, that the prognosis of patients with
COPD was unaffected by not having nocturnal oxygen ther-
apy is against the recommendation. *® Controlled studies indi-
cate that oxygen therapy increases exercise endurance and
may relieve dyspnea in patients with COPD'?-?° and intersti-
tial lung disease?* who have exercise-related hypoxemia. Un-
til there is more evidence to the contrary, HCFA supports the
use of oxygen therapy only during the periods of hypoxemia.

Application

Enter the test date and results obtained with the patient
breathing room air on the appropriate line depending on the
test conditions as follows:

Line 1. If the Pao, is 56 to 59 mm of mercury (7.4 to 7.8
kPa) or if the Sao, is 89%, the findings of hypoxic organ
dysfunction such as cor pulmonale, P pulmonale, and poly-
cythemia should be checked in section 1. If the Pao, is 60 mm
of mercury (8.0 kPa) or greater or the Sao, is 90% or more,
the carrier must disallow the claim. See the discussion on
“compelling medical evidence.”

Lines 2 and 3. If hypoxemia occurs only during walking,
sleeping, or exercising, Medicare supports therapy only dur-
ing those *‘special conditions.”

Line 4. Other conditions may include concomitant ther-
apy with a mechanical ventilator or nasal continuous positive
airway pressure generator.

Section 3B—Explanation if Tested Under
Conditions Other Than Room Air

Background

Testing patients while they are breathing room air simpli-
fies the task of the nonphysician reviewers. It may be inap-
propriate to permit a patient to undergo profound hypoxemia,

for example, if the Pao, is barely adequate with large flows of
oxygen.

Application

Describe briefly the rationale for doing tests while the
patient is receiving supplemental oxygen.

Section 3C—Name and Address of Test Provider

Background

The Health Care Financing Administration is concerned
about possible conflict of interest. The persons testing the
need for oxygen therapy must not be those providing that
therapy—that is, the fox should not guard the hen house.

Application

The vendor or anyone associated with the vendor may not
perform the arterial blood gas or oximetry tests.

Section NOTE—Compelling Medical Evidence

Background

Nonphysician reviewers will disallow claims when the
usual criteria are not met. For example, the claims of the
following three patients with a Pao, of 61 mm of mercury
(8.1 kPa), which is “‘too high,” would be disallowed: Patient
1 lives 1,524 m (5,000 ft) higher than the blood gas labora-
tory; patient 2 has advanced interstitial lung disease and was
receiving oxygen at 4 liters per minute when the Pao, was
measured; and patient 3, who receives maximal therapy for
angina pectoris, showed improved exercise tolerance on sup-
plemental oxygen. The reviewers may not understand that the
Pao, would fall into the qualifying range if patient 1 were
tested at a higher altitude, that profound hypoxemia would
certainly occur if patient 2 stopped supplemental oxygen, and
that moderate hypoxemia may aggravate the angina afflicting
patient 3. Patients and vendors usually urge the physician to
submit a new Certificate of Medical Necessity, which often is
disallowed again.

Application

Write a concise explanation on letterhead, provide sup-
portive information, and request a review by the carrier’s
medical staff. It may help to inform the patient and vendor
about this review.

Section 4—0Oxygen Flow and Duration of Use

Background

The information on oxygen flow rate and duration is used
to prorate reimbursement. Gross underestimates of flow and
duration may severely limit reimbursement and lead to inade-
quate therapy. The hypoxemia of COPD usually responds
well to low (less than 5 liters per minute) flows of oxygen.
Most (93%) stable patients with COPD require 1 to 3 liters
per minute at rest, and the most common flow is 2 liters per
minute.?'222 Low flows are tolerated well through a nasal
cannula (“prongs”), aggravate alveolar hypoventilation in-
frequently, and are provided at home easily. The flow should
raise the Pao, into the ideal range of 61 to 70 mm of mercury
(8.1 t0 9.3 kPa) or the Sao, to 91% to 94%.

Hypoxemia frequently worsens during sleep or exercise.
Some patients who have normal oxygenation at rest require
supplemental oxygen only during these activities. Experts
advise patients who have hypoxemia at rest to raise the oxy-
gen flow by an additional liter per minute during sleep or
exercise. '

Application

Enter the liter-per-minute flow(s) and indicate the hours
during which oxygen should be used—continuously (24
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hours a day) or during specific activities. “Sleeping” should
be for at least 12 hours because this duration of nocturnal
oxygen therapy was shown to reduce mortality.! “Walking”
implies ambulation outside the home, while “‘exercise pro-
gram” implies the use of exercycles and calisthenics. The
designation “prn” (for “‘as needed’’) is unacceptable.

Section 5A—0xygen Equipment Prescribed:
Supply System
Background

The new policy simplifies reimbursement, pays a flat rate
for stationary equipment, and provides a small supplement
(about $40 a month in Salt Lake City) for portable equip-
ment. If equipment is not specified, the vendor may provide
inconvenient (less expensive) equipment and not provide
portable equipment. The consequences are using oxygen
only part-time, which is less beneficial than continuous use,!
worsening pulmonary hypertension when off oxygen ther-
apy,”® and becoming “shut in”’ and tethered to stationary
equipment. Physicians should choose the equipment because
it affects compliance with therapy, physical activity, and at-
tempts at rehabilitation.-8-24-27

Cylinders of compressed gaseous oxygen are ubiquitous.
Most are made of heavy steel and hold small volumes of
oxygen under high pressure—as much as 2,200 pounds per
square inch (psi; 15,400 kPa). Typical stationary equipment
used in the home includes a large (size H or K) cylinder, a
flow regulator, and a dolly to support and move the cylinder
safely. The H or K cylinder is about 1.5 m (5 ft) tall, weighs
68 kg (150 1b), holds 6,900 liters, and lasts less than 2.5 days
at 2 liters per minute continuously. Portable equipment used
outside the home during ambulation includes a small (size E)
cylinder, regulator, and small dolly; this weighs about 9 kg
(20 1b), contains 600 liters, and lasts about five hours at 2
liters per minute. When available, aluminum cylinders are
lighter. Half-volume (D) cylinders weigh only about 4 kg (9
Ib) and are convenient for patients who use low flows or
conservers (see below). Patients usually do not fill cylinders
because the high pressures are dangerous. Instead, empty
cylinders are traded for full ones, causing problems with
storage and delivery.

Liquid oxygen is compact—1 liter of liquid equals about
860 liters of gas—and the equipment is light. It is stored
under low pressure (20 or 50 psi [140 or 350 kPa)) in special
insulated reservoirs and boils slowly into gas. A typical sta-
tionary reservoir is about 1 m (3 ft) tall, weighs about 64 kg
(1401b), and contains enough oxygen to last a week at 2 liters
per minute. Liquid oxygen is easily transfilled (transferred)
to a miniature portable reservoir made by the same manufac-
turer (compatibility of connectors is a problem)?” that weighs
about 4.5 kg (10 1b) and lasts eight hours at 2 liters per
minute. A compact version weighs about 3.2 kg (7 1b) and
lasts half as long. Liquid oxygen may be available only in
cities, becomes too expensive at flows over 3 liters per min-
ute, and boils away even when the equipment is turned off.

A concentrator obtains oxygen from air with a zeolite
molecular sieve. A typical concentrator looks (and sounds)
like a small refrigerator, weighs 16 to 27 kg (35 to 60 1b), and
has wheels for moving around the house. The more compact
and quiet enricher uses a semipermeable membrane to pro-
vide 40% oxygen—the compensatory triple flow becomes
disagreeable when oxygen requirements exceed 2 liters per
minute. Concentrators and enrichers require electricity, op-

erate under low pressure, cannot fill cylinders, and are usu-
ally not portable. Cylinders of oxygen are required for
ambulation, power failure, and equipment malfunction. A
small cylinder system is usually adequate, but an additional
large cylinder emergency system is recommended where
there are delays in restoring power or repairing equipment
and for high flows that quickly deplete a small cylinder.
Home oxygen delivery equipment has been described in de-
tail elsewhere.!3-22-27

Application

Choose equipment by need, availability, and cost.

Stationary source. Vendors and payers prefer concentra-
tors because costs are low and the patient pays for the elec-
tricity (about $50 a month). Concentrators are best for
nonambulatory patients who leave home infrequently. Pa-
tients may walk in confined areas with a 15-m (50-ft) oxygen
extension hose or move the concentrator to a different room.
Cylinders are best for nonambulatory patients who use low
flows, such as 1 liter per minute, only during sleep or who
live in areas with unreliable electrical power where concen-
trators are not feasible. Liquid oxygen is best for active pa-
tients who use oxygen continuously and leave home several
times a week.? Some active patients who have exercise-
related hypoxemia may also benefit from liquid oxygen.

Portable or ambulatory source. Prescribe portable equip-
ment for patients who use oxygen continuously—that is, who
have resting hypoxemia, or those who have exercise-related
hypoxemia. Use small cylinders with a concentrator and a
large-cylinder stationary system, or use a portable reservoir
with a liquid oxygen stationary reservoir.

Section 5B—0xygen Equipment Prescribed:
Delivery System

Background

By convention, a nasal cannula is used with continuous
flow therapy for comfort and convenience. Oxygen conserv-
ers are novel devices that extend oxygen supplies by about
50%, offer longer ambulatory times with portable equip-
ment, and allow vendors to make fewer deliveries.?”-2% Pulse
(demand valve) systems deliver oxygen only during inspira-
tion and reduce waste during expiration. Reservoir systems
save some of the oxygen delivered during expiration in a
chamber adjacent to the nose (reservoir cannula) or on the
chest (reservoir pendant), while a transtracheal catheter
stores it in the trachea. Demand valves are set to the same
conventional flow, while reservoirs and a transtracheal cathe-
ter use lower flows that are determined by monitoring the
Pao, or Sao,.

Medicare has not developed a consistent policy for con-
serving devices. For example, our carrier supports the trans-
tracheal catheter but does not support the reservoirs or
demand valve. The new half-rate payment policy for flows
less than 1 liter per minute discourages the use of reservoirs
and transtracheal catheters that operate with lower flows.
Medicare may modify its policy when it better understands
the value of conserving devices.

Other ways to deliver oxygen include a tracheostomy
adapter, tracheostomy mask, ventilator connector, and nasal
continuous positive airway pressure adapter. A pulmonolo-
gist or respiratory therapist may offer valuable advice for
working with this special equipment.
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Application

Select the delivery system. Indicate the new lower flow
for reservoir and transtracheal conserving systems.

Section 6—Description of Activities
That Require a Portable System

Background

As noted earlier, portable oxygen equipment is needed to
maintain therapeutic benefit in patients who are hypoxemic
at rest or who have exercise-related hypoxemia. Mobility
is important to maintain conditioning and social activi-
ties.!*13-22.27 The failure to use oxygen when away from
home reduces therapeutic benefit and increases the risk of
morbidity and mortality. Medicare requires justification of
the added expense.

Application

Indicate briefly that portable oxygen is required to main-
tain therapeutic benefit when away from home and specify
the hours to be spent walking, exercising, or traveling.

Recertification and Retesting

The following guidelines became effective July 1, 1991.
Physicians are required to submit a renewed Certificate of
Medical Necessity based on the estimated duration of need
that was indicated in Section 2. This must be done in the 3rd
month, 9th month, and annually for the estimated durations
of need of 1 to 3 months, 4 to 12 months, and lifetime,
respectively. Retesting is required in the third month if the
initial Pao, is at or above 56 mm of mercury or the Sao, is at
or above 89%. Subsequent retesting is not mandatory but
should be reported when performed.

Other Considerations

Always provide optimal medical therapy that includes the
cessation of smoking, the appropriate use of bronchodilators,
antimicrobials, and corticosteroids, and the treatment of
problems known to aggravate hypoxemia, such as congestive
heart failure.'!-13-16-22

When home oxygen therapy is started in the hospital, the
Certificate of Medical Necessity should be completed before
discharge.® Physicians should use the technical expertise of
respiratory therapists who have worked closely with their
patients. Indeed, a respiratory therapist who works for the
physician or medical center may now complete the form for
later physician review and signature. The major advantage of
careful discharge planning is that the vendor, often a respira-
tory therapist, will have enough time to train the patient and
family in the proper use of equipment. Patients will also have
a chance to learn the benefits of oxygen therapy: to prevent
heart damage and other complications, improve mental and
muscle function, and prolong life.**** Finally, patients
should be advised to use oxygen as prescribed to obtain full
benefits of therapy and avoid misguided attempts to use less
than prescribed flows or to use it only “as needed.”

It is sad that the new Medicare policy and reporting form
are a response to past abuses that had reached *‘scandalous”
levels.?® Physicians should send complaints and recommen-
dations to HCFA if the oxygen policy continues to be burden-
some.?
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